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mfi^m^ 2i,oooR 

mn^] mmm i 
mw^^ mm i 
imi^^] mmm i 

['^tS^'fiE^^*-^] 9107308 
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miE#^ 11-3022838 



e 
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mm^: mmm 

[#flF»*®^ffl] 

3 IcfB^cZ) D N g eUi: L T^^ $ ti^ :7 ^ - 1^ li^ 

3 0M*^e>^-5«$: 1 t.f:^lt2m^(Dm^^il LX^L. y^- lyy±K^^-t 

itTi^mm} mv. 2i;A±(D^mmmy!^^mmm^^^j^<rjv^vymti'^^£^ 

J m 1 - 8 0 £ -£ 6 0 0 



10 — 058614 



[is^^7] m^mei^iB^^x. ^mmmTi^^mm^. i^r^it2:^m-t^. 

m^ms] »^^7^cl3v^T, -^mmmTi^^mmif^. mmm^^2rj^\^L 

mfj^^^j^^s^ 1 t.t^it2m't(DmW:-^t lt^u. 7^- i^>_hic#:fet-<5 2 
;fcv>L8M(Z)i^® 2M© s p^^mm'f'izu^'tsmi^^m-t^mitTf^mmi ( 
^L, 2:^<D^mmm7i^^mmm^-Di'£<r)v^uymf3-'^^jt^mmm^-/y^^^ 

LTt)J:V^) T^-S:?^- tli^©:^!®©, DN A^)ii§: Bfilfilt- 

li^ ©^^(C J: y $ tl -5 D N A ^S©#:o 

'^m<Diti}\ 4 : Ijb^bl : 2 T'$>Slf 9 ICfiB^O D N A^^f*:, 
1] OT©-^^: 



V^) ] 




2 



ffi^i^^ 11-30228 3 8 



6 
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c»^^i3] 2-Q<DR3?)^ m-^r^itm^jt^x. [n- (n, n-^/- mm 




ffilin#^ 11 - 3 0 2 2 8 3 8 
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[»#^16] Rf)K [N- (N, N-P ii&m.) TJV^JVr^J) (^S^) 

t tz. \x^(D^mis^ e> 3& s D N A mmn. 

[^^^19] -g-^^^Tfcfttl^^:. 1 *feli2:*::t-r-5, M^^l 8tCg3« 

<o 7 ^ - 1/ > m^f^t * -e ® e> 3& S D N A ^^i^o 
[M^^2 0] -g-^^STKffitl^A^ ^^mM^2:2;&v^L8M^®^^KM^ 



4 



fflliE#¥ 11-302283 8 
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2mo:)s p^mmm^izm^-t^mi^^m-t^mityi^mmi mv. z^(D^m 

[0 0 0 1] 
[0 0 0 2] 

m^{^± T' © D N A © ^^rj X $4xS<};e):&^>/t^-DNA ^-^ft 
-5DNA©^$i (compaction) li^«?)TSM^^Mb^6*;^MXfe'5 

c mm^i^'^^'PMm^ytyizii^mm^h^yy^yzi^^tyny (t r a n s f e 

ct i on) IzmMLXmm^J^M^MMX:^^ Yoshikawa, Y. et al, 

FEES Letters, 1996, vol. 396, 71-76; Behr, J-P, Acc. Chem. Res., 1993, 
vol. 26, 274-278; ^$:#M) o 

:^nmit. ifit^DNAii^ic^)fe«?)©#^s:^l«-&^i:•r•5=focoT'^>So 

[0 0 0 3] 

^tl, m^<Dy'^-Uymmi^i)'^^^t\,Xmrz. m^l-i. Friedman, S. H. et 
al, J. Am. Chem. Soc. , 1993, vol. 115, 6506-6509; Yamago, S. et al, J. 

Am. Chem. Soc., 1994, vol. 116, 1123; Taki , M. et al, J. Am. Chem. Soc., 
1997,. vol. 119, 926; An, Y. Z. et al, Tetrahedron, 1996, vol. 52, 5179- 

— r ~~r- . i 3 0 2 2 o 3 Q 



10—058614 

5189; Nakamura, E. et al, Bull. Chem. Soc. Jpn. , 1996, vol. 69, 2143-215 
l: Yamago, S. et al , Chemistry Letters, 1996, 395-396; Murata, Y. et al. 
The 2nd International Forum on Chemistry of Functional Organic Chemical 
s (IFOC-2), 1997, P-31, Tokyo, Japan, . 

[0 0 0 4] 

1. :^mm<Dy^-u>mmi$i(Dmm. 

mmtf^ D N A © u ymm t ^ti-rtiffisf^M -t^zLt-iz^vDN A^i&^ij^m v 

[0 0 0 5] 

-i/>^^#:i:DNA ^^x^FDNA) 0U^mm^mM.^mv. 

mm^ti^DNACDm^m^^^^Miz^ *)m^ir^:itxwmhm^o tr=.. 
^(Dmm^mity^-uymmi^ti^D-N AizMvm\'^m^mio^w-o:r.tt^< 

mz^ --y'^r-t^zLttf^-^m'V^^o 

[0 0 0 6] 



6 



ffigE#¥ 11-3022838 
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m.. hv y;v:tumM^> -^i/^ym^. m^M^> -y^jim^. :^^y7.;\/:^ 

^r^jm m^it. yjv^-y. r7.n^^ym. ir)\^9^ym. t<Dm. 

[0 0 0 7] 

y ^ - uymmmzit^^^mm^<D^^^^^:^^<D^mz^ m^om 
mr^y^-i^y C7 oy^-uy. m %^^n-g>o 

[0 0 0 8] 

1 t.t^lt2mt(Dmm^tLXmV. y^-lyy±lZ:^^-t^ 2;&V^L8M 
[0 0 0 9] 

, tf n u tr n u :=-;!/. -r ^ ^ u tr ^ y tr u s^vi/, n k □ tr v 
-fv>r>Ku;v, >r > Ku /^>x-r ^ ^jvjv. >(v^jv 



1^ 



mi£#^J. J. -- 3 O 2 ? 8 3 8 
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"tcDm^m^tbx. ^^v^/ttzit. "to^nm^tbr. ttrvNT^j; 

[0 G 1 0] 

^^^mnyi^'mmi (Dm^mmtbxit. i^i.ro^ot^^mm^^'^ 
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[-ft 7] 




9 _ |H.ifF#4l2 1 1 — ^ n 9. 9. « S « 



10 — 058614 



[^t: 1 1 ] 




1 1-3022838 



l^^L 10 — 058614 



[j:»;^^L<ii. [N- (N, N-p mm) tji^^j^t^j) h&wl 
) rjv^jv-N- T;v=¥;b] r^j (um) rjv^j^jim. in- ( 
N- mm.) yjv^jvr^j) mm) r;i/^;v-N- mm) rj\^^j]yi 
J mm) rjvijj^jvm. ln-y^uv^v mm) t;v=¥;v-n- mm) r 
ji^jvi r^j mm) rjvuij^jvm. cn- (n, n-^; mm) rjv^j]^ 
r^j) (mm) tji^jv-n- mm) rjv^jii r^>f mw rjvijj-^ 
Jim. [N- (N- mm) rji^jvr^j) mm) r;v^)]y-N- mm) 
TA^;v] r^j mm) r)iijj>()im. CN-ifnu;i/ inm) r/i^ii- 
N- mm) yji^jvi r^j (mm) r)itij^)im. t.t=.ii. 

[0011] 

[^bi4] 




[0 0 12] 

(^if, R^. R'^feJctJ^R^ti. |^-*7t«M^oT, Ti^m^t^ltm. 

L 3 oM3{)^e>^ST;i/^;i/^ CJ: y^?* t<ii, [n- (n, n-^; mm) y 
)i^)iy^n mm) t;i/^;i/-n- mm) yji^jvi r^y mm) r;i/ 

[N- (N- mm) T;i/^;i/r^7) (issgt) t;i/^;i/-n- 
) t;i/^;H T^y «SM) r;i/^;i/», iN-\fuV)v mm) yjv^ji-N 

- mm) t;i/^;i/] y^j mm) t;i/^;i/S> [n- (n, n-v mm) . 

1-1 tBBiE#-¥ 1 -1— 8 O £ £ 0 0 0 
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)i^)hm. [N- (N- mm.) tjv^jit^j) r;i'^;v-N- m 
m.) 7;i/^;i/] r^/ (lifM) 7;i/^;i/S. [N-ifny;i/ (i^a) t;i/^;i/- 

[0 0 13] 



r5 




[0 0 14] 

(^tfi, r\ a, YfeJ;t)^nlj:^n^tityi:IsICSi*T' 

AriiTU-;i/S :7ac:^;K •^•7^;k T>hu;K ^) . 

A. A^ A^feJcOfA^ii, lil-*;tliM^oT, t;i/^1/>«. 
[0015] 
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[fb 1 6 ] 

— ex^ — R 

m 

1 ;&VNb 6MS:^-r^tt^^:^«r$3'|i^^®t>(7)> :n5^;K 
tf;i/, -rv::^Di^;K -fy^>;i/, ^2M^'5^;k I|3^^5^;k a:> 

-Yvo^;!/, ll3i^/^>5=-;i/, ^^^pi^^v, >ry^^S/;i/ 

[0016] 

, ^^-tf^^^l/^, 2 ^-^^^^^^l^^, yi'^it:^^]^ 
[0017] 

K-xS>;i/, ^=^r-b-T'i/;i/, ^^^5f^s/;i/, y-^7^t/;K -Yn 

[0 0 18] 

1 fcii 23^^®^'^*'5#ic^f ^ L v^„ 1 ^m.(Dm^\-i^it^^^^mwL<o^ 



1 1 - 3 0 2- 2 8 3 8 
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[0 0 19] 




[0 0 2 0] 
[0 0 2 1] 

, mmm^^2rjt\^^i.8mt<Dmmm^t.Lx^m^^. mm^^r=.it^nm^ 
o>> mmm2fjt\i^i^2omti^^t^^Tiyjvmx:&^-^^ (d (Dit^ma^m^f 

[0 0 2 2] 
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$e>lC. jgATO-IS^ (II) : 
[^t: 1 8 ] 




[0 0 2 3] 
[0024] 

f^^rt/)vmx'&^~m^ (i i) ©-fk-^igj^^^if e>ti^o 
^-5Ts>;i/ST'^s-^^ (II) ©^fc^ifeiA'^^jf e>:n-5>. 

[0 0 2 5] 
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[0 0 2 6] 

- l/y t.(D:$:1^^^<DRj^ Tokuyama, H.; Isobe, H.; Nakamura, E. , 

Bull. Chem. Soc. Jpn. 1995, vol. 68 , 935-941) e># tl<5 ^ - 

mx-t^ztv^^^n^. ^ ^ J y^'-\yyit\:f-)Vitj)iKyfSii.m<DKm^ 
> yi^^^m^^ z. tT'^^yT± ^ - )iy:fymyi^^M^ti. zfunjy^-\/y\tii^ 

[0 0 2 7] 

1. liCi^gSE^CD/K/S i:$CM2. Nakamura, E.; Tokuyama, H.; Yamago, S.; 
Shiraki, T.; Sugiura, Y. , Bull. Chem. Soc. Jpn. 1996, vol. 69, 2143-2151 

) T'fes, m.7i^zit<mii:^m&^n^^my^-iyyt<Ditj^y:fvy^^miz 

:fy)i:^ymmmi^^m^. zom^tit^ijjv^^ymt. im.^^^^it2 
mr ^ y ^n-DT ^ y^t^mt.<Diij y V y V ^^^^ z tv u^<D^^m^w 

zzx\ rs^yit^mti^Xit. :$:m2Kmm<D^^:^'^hu-:fyym 

i^y^<D^vr^ym. ^^icit. DNA^mMmic^y^-:^u-h-^m^j^r 

[0 0 2 8] 

2. oc-7\um^^^^ }^t7i<.m&^W'Dmmy^-iyyt^itj^y^vy^''^'^ ( 

:SC^3. Boutorine, A.S.; Tokuyama, H.; Takasugi, M.; Isobe, H.; Nakamura 
, E.; Helene, C. , Angew. Chem., Int. Ed. Engl., 1994, vol.33, 2462-2465; 
:S:iii^4. An, Y.Z.; Chen, C.H.B.; Anderson, J.L. Sigman; D.S. Foote, C.S. 
; Rubin, Y., Tetrahedron, 1996, vol. 52, 5179-5189) . a -/ND — ;!/ 



mU^^ 1 1-30 2 2838 
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^5. Tokuyama, H.; Yamago, S.; Nakamura, E. ; Shiraki, T. ; Sugiura, Y., 
J. Am. Chem. Soc. , 1993, vol. 115, 7918-7919) iCO WT^iilCJtSM nllgT'^ 

[0 0 2 9] 

t.<D-$Cl^^j^(DR]^ (:5cm 6. Isobe, H. ; Tokuyama, H.; Sawamura, M. ; Nakam 
ura, E. , J. Org. Chem., 1997, vol. 62, 5034-5041) fS'h%ht\.^MW,y ^ — 

u^y^yrp xommmmx ® r ^ - )V(Dm:^-5^m ic j: s b^*, ^ < >f y >^ 
mm^^^mx^^. 

[0 0 3 0] 

1. m7i^:nt<mtyi(,mm^n-ommy^-i'yii^ij^y:^')y^^-^. ijjv 

[0 0 3 1] 

2. a-7^^M>'^^-r \^tr,-D(D7i^mm^i^-o^my^-\yyt^iii^y-^Vy^ 
hXita--:fu^7iz^;v^u^ }^t>m^nx\f^^t)K /N^^ Ki:bT«^nu 
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(i:SI?7. Isobe, H.; Sawamura, M.; Nakamura, E., 13th Ful lerene Symposiu 
m, 1997, 2-20, Nagano, Japan) . JifH^SCM 6 IC|B«$ 

rtl^CD#^«3ft:iicm^©^i$((D7Km»$:SFo:7^-l/>^##: (:S:m8. Taki 
, M.; Sugita, S.; Nakamura, Y.; Kasashima, E.; Yashima, E. ; Okamoto, Y.; 
Nishimura, J., J. Am. Chem. Soc. , 1997, vol. 119, 926) IZ-D^^X ^kMlZJ^ 

[0 0 3 2] 
[0 0 3 3] 

DN A^(D^-a-|g:^;tcSt5^, DNAlirJ^^-F^® 2fi^^0^-^f^ffl{Cj: # 
:fo^^DN Aliffllf e>tltf Uft^tl-So :^b\Z^^mX(Dm^^miZ^^)DN AM 

m^^^m^^. :i(Dmmii^mmt'7 ^ - iyymmi^(DmmizmLx-^mmx:^ 
zf \^ V BR 3 2 2izMhxm^<Dmmx^m<D r^^h^r 

mumiz^^mmmmizii-t:^iixmm^^nx\i^^o &.r. :i<7)Aiz-D^M.f^m 
^ - ^ t c J: u ^ ^ -r -5 o 



aitiE#¥ 11 -3022838 
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[0 0 3 4] 
[0 0 3 5] 

M^^t&li, Short Protocols in Molecular Biology 3rd Ed., 1992, Wiley, 

U^V-yzfJlULXit. t;''^^^ Fp B R 3 2 2 (2 5iCig/mL) t 
^T^>^b-^ifej (Dm&A^ 2 0%THFy HEP E S-M gmmm (2 0aL 

7itSu-y^^;v±izmmi'r^. o. 2 5% (w/v) ^□^:7xy-;i/ :f 
;i/-feJ:Uf5 0% (v/v) •feD-;v$:-g-tf^«M ( 5 /ct L) T'M^bfec 

3L^Z^^2^ :/D^K (0. 5mg/niL) 5:'g•t^ 1 % (w/v) T 
7!/^-X>y;l/(Z)TBEM«?^*^?SS:MV^Tffofco ^^#g^^K®IOD (i 
ntegrated optical density) li, NIH -Y^ — ^ 

-:fu^=yU vi. 6 0 jc<fc UM^bTto z:tttc<fcy, ^l&stifcDNA®« 

[0 0 3 6] 

^0«Hiic^-r, 

[0 0 3 7] 

-XyymmW^'f'WiJ^iS^i / "^-^MmzWPX^. 1/2. 6T^^lc^<;&ofe 

o 

[0 0 3 8] 

«^^Kf^CffiV^^i^->:/;l/(^;!K^m*T®AMF®^^T'(Z)MfgT'=fo. 



^tili#¥-i 1 - 3 Q 2 2 8 3 8 
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[0 0 3 9] 

t^v^^o se>ic, y^-iyymmi^0mi3a\z^vmm^mzhr=.DNAmw. 
ttfM(Dj:e)ic, y^-h'ymmi^(DDNAmmmMt. DNAizM-t^m^^^ 

[0 0 4 0] 

• >!r^X h y 2 1^, 6 5 8 - 6 6 8H (1 9 7 8^) lCgB®$tlfc=fo 
[0 0 4 1 ] 
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[0 0 4 2] 

^izm/vV0'^^(DDN A^mm-^-^^mij^^-t^ t.o)m^it^<mt^tjt^ 
mxitDii Amm^m}i\.x<Dmm ^-<Dmm\H^<DmA(Dr^&)(D^m 

^©DNA fW;iO^Ji&I^^O^A<7):t«?)©^M ; :/D^- 

D N A e> -M^ D N A ^ (DSm 3 ^ C J: ^ MM (?) 

O^M ; -M^DNA*^e,-fillDNA^®, =foL<id:, -S^DNA*^b-M 

y'^-vymmii?^<D&.±oi^mmx<D^m\z-^f=.^x\,t. ^^mmmxonm 

[0 0 4 3] 

[>fb 1 9 ] 




m^^m 1 

i/aiy>6 (130mg,143/timol) 0^na/<>if> (130mL) cfJ^^^lC. 

2_ 1 _ ? 0 2 ^ § ? 9 
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:/5^;i'r;i/^-^A K^-f K (in hexane) (0.95M, 751/tL) Sr^^glCT 

Rf=0.15 (PhCl) 

IR (KBr) 3417, 2925, 1506, 798, 694 cm"^ 

NMR (400 MHz, CDClg/CSgl/D 6 1.54-1.62 (br m, 4H, (CHg) (CH2) 2" 
(012)2) « 1-76-1.88 (br m, 2H, homoallylic methylene proton), 
1.88-1.99 (br m, 2H, homoallylic methylene proton), 2.28 (d, 2H, 
J=12.0 Hz, OH), 2.65-2.80 (m, 4H, allylic methylene proton), 6.22 
(br s, 2H, vinyl proton) , 6.34 (br d, 2H, J=12.0 Hz, allylic 
methylene proton) 

[0 0 4 4] 

mm 2 

Ut2 0] 




i/Ti-'-JVl (50mg, 54.7 ^mol) ©^nn^>1f>(50 mL) tf^?gt{Cy D ^ T 
:/n$K(23.7 fiL, 274 mol) ^ tf U (22.1 /tL, 274 A mo 1)$: in X. 

g, ^unKy'^yizx^m)izrmmi^r. s;yn^F8(3i.6 
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mg, 50 %, 2 steps)$:^-5„ 
i^ZfU^ K8 : 
Rj-=0.65 (PhCl) 

IR (KBr) 2925, 2854, 1733, 1261, 694 cm~l 

NMR (400 MHz, 00013)6 1.55-1.63 (br m, 4H, (CH2)2-(CH2)2- 
(CH2)2)» 1.80-2.00 (br m, 4H, homoal lylic methylene proton), 
2,70-2.84 (br m, 4H, al lylic methylene proton), 3.80 (d, 2H, 
J=12.0 Hz, BrCHgCO), 3.84 (d, 2H, J=12.0 Hz, BrCH2C0) , 6.16 
(br s, 2H, vinyl proton), 7.33 (br s, 2H, allylic methylene 
proton) 

% NMR (100 MHz, CDCye 25.66 (CH2) , 27.03 (CH2) , 29.33 (CH2) , 
73.11 (sp^, C60), 74.11 (sp3, 060), 88.04 (allylic OH), 
125.05 (vinyl CH) , 127.24, 132.98, 136.38, 136.52, 138.30, 
139.56, 141.79, 141.93, 142.07, 142.11, 143.14, 144.74, 144.76, 
144.90, 145.32, 145.41, 145.62, 145.67, 146.01, 146.05, 146.35, 
147.36, 147.61, 147.83, 148.34, 148.74, 148.98, 149.87, 152.51, 
166.78 (0=0) 
[0 0 4 5] 

mmm i 

[<b 2 1 ] 




i/ZfU^ KB (23.1 mg, 20.0 /imol) © ^ □ □ ^>1?>(10 mL)tt»^MlC, N, 



mM^^ 11- — 8 0 £ £ 8 3 6 



#^ 10—058614 

N, N '-hU^5^;U-l, 3 ->''DA>i;?r ^ X14.7 TtL, 100 Amol) $:Jn;t 

^ —iJklCEL-lE 20x600 mm and -2H 20x600 mm GPC columns, 0.5 % h U 
X^;i/T^>/^nD/j^;i/AlC<J:y^m)lCi;y3»ggbT7^h^T^>l (12.2 mg 
, 50 

Rf=0.05 (CHClg/MeOH/AcOH 85/10/5) 

NMR (400 MHz, CDCI3) 6 1.40-1.54 (overlapped m, 8H, NCH2CB2 and 
(CH2)2-(CH2)2-(CH2)2) » 1-50-1.75 (br m, 2H, homoallylic methylene 
proton), 1.75-2.00 (br m, 2H, homoallylic methylene proton), 2.08 
(overlapped s, 16H, N(CH3)2 and NCH2) , 2.20 (s, 6H, NCH3) , 2.36 
(t, 4H, J=7.4 Hz, NCH2), 2.60-2.74 (br m, 4H, allylic methylene 
proton), 3.15 (d, 2H, J=17.2 Hz, NCH2CO) , 3.28 (d, 2H, J=17.2 Hz, 
NCHgCO), 6.08 (br s, 2H, vinyl proton), 7.35 (br s, 2H, allylic 
methylene proton) 

^^C NMR (100 MHz, CDCI3) 6 25.53 (CHg) , 25.96 (CH2) , 26.91 (CH2) , 
29.29 (CH2), 42.09 (NCH3) , 45.55 (N(CH3)2) , 54.63 (CH2) , 57.55 
(CH2), 58.30 (CH2), 73.28 (sp^, C60) , 74.08 (sp^, C60) , 86.68 
(allylic CH), 125.86 (vinyl CH) , 127.24, 132.76, 136,34, 136.40, 
138.19, 139.49, 141.80, 141.83, 141.86, 142.08, 143.17, 144.65, 
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